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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform transmission beam forming when 
incoming signals are present and to stop the transmission beam forming, 
when the incoming signals are not present. 

SOLUTION: In a CDMA radio base station 11, plural incoming beams are 
formed electrically by executing beam forming to signals received by the 
plural antenna elements of a reception side array antenna in a reception 
beam former RBF, and reception is performed based on an optimum beam 
(for instance, the beam of maximum power) among the plural incoming 
beams. Also, a transmission beam former TBF for executing the beam 
forming to transmission signals is provided and a control part CNT controls 
whether or not to form the outgoing transmission beam of the same 
direction as the incoming reception beam by forming an outgoing beam to 
form the outgoing beam. 



r 5 -- 



e 



T 



I 



2v 



2 



1 



S3 



I 

ft 



sodr f 




t 



LEGAL STATUS 

[Date of request for examination] 29.10.2003 

[Date of sending the examiner's decision of rejection] 04.01 .2006 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of rejection] 2006-01 794 

[Date of requesting appeal against examiner's decision of 31.01.2006 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9 .ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAU6aqjHDA411 266228.. 



2006/05/1 7 



(19) B*mmfFT (JP) (12) & ^ ijgp ^ $g (A) (ll)ftiftfJK&W#^ 

#^^1 1-266228 



(43)&IBB ¥J£11^(1999)9;?28B 



CbUint.Cl. 




F I 




T T A >( T in tf\ A 

H 0 4 J 13/00 




H 0 4 J 13/00 A 


HO 1Q <5/Zb 




HO 1Q 


3/26 Z 








3/40 


Zo/UU 




25/00 








*8fcK W*W©*9 OL C£ 13 H) 




WBfl-H* 10—68524 


(71)IH81A 


000005223 












^WU0^U998.) 3 £11813 




w^;iiia;ii*5m^®K-h/hffl^4Te i# 
























»^;H^II«TU«PlSK±/hE4'4TS 1# 














(72)«W# 


<nwh mm 








«^;n*;ii«m* «k±/jne* 4 t@ i m 














(72)f6WS 


®# Est 








#3S;ilia;i|«rU«fJHE±/hBB4'4TS 1# 














(74)ftSA 





(54) [&9JO>£ftO ^»&«^(DV;i^tr-AT>^^->X^A 



(57) [9M6] 

_L9 t'-A(^5 ^Sii^e-A (#y;U£S^*:*<7)tf- 
7 * — * V ^SrfT o T ± <9 SfS tr— A <t m—Jjfa <DT 9 
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1 

] - cDMA»naA(c«it««iixifejno 

±19 h'-A 7 1 - ^ > ^Srffi LTSS^>± §fl e-^ 
»aU ±!9§ffl^#a^5»^tt, ±<9§ff t*-A2r 

t 9 mm tr— a zrtf&'f a j: 5 k mm 

m&pmm*. p * 

— * zmm-t z> z t t -r zmxm 2 mmw^?- 
is»*«5 ] ffirssasfsir— A^^— rttif— A*ffij^ 



(2) 1 - 2 6 6 2 2 8 

2 

[1**^6 ] T«9 ^A7^—> V^*:fT*foftV^ 

*r*« m ^m,ti<D 1 / n sk±.iz-r 5 - * 
$ >?&M\^xT>'^i-m*A£)m j %'$:m±'tz>m 

OT 5 aim t^A^Mt^ J: o \zJttM* 5#J«»*« 

ti»s«a t disrate dm A*ai:ffio tmt 5 

40 ^WMt5§{ft-i.7^— 

A7t-^^^LT7y7tlfA^if^Mt 
5(9 5iS«tr— -A*«»fi!l*ixaJ: 5KfH»U -^M±f9 



3 

[0 0 0 1 ] 
[0 0 0 2] 

£&t£ft<7}^»)i§<f i/^^jU^r It, DS-CDMA (Direct S 
equence Code Division Multiple Access : iES&tfi:f5F-^ 

{5^*^J±<Dm&tfmtbbfLX\s^Z> 0 DS-CDMA£rfflWc 

[0 0 0 3] -^/u^-tf— ^r^^-^it, {gj i o (-^-TJ: 

^BMFT'T^^ffi^ff^t'-i*:?*-^ >^2r*£ 

if (^ib^) frbtetttZjntzmmZT i/-TyftAA 
TT'Sff^^b, fcf — J*7 — 7BMF^6 t:* — B i ~ 
B M &\tit}-tZ>l)K ^(Oo AB 2 ^ffi^l^ft!l^) — 

i»B!, B 3 -B M J: 9 *:# < ft£ 0 c<Dfcf-.AB2 

y i (nT c ) =SW ki i • x k ( 

HA) *»6>^iSflr«#W:*« ^-A7t- 7RB Ftf>SB 
i »ift*rtH;:jfc t x.tf SB i NI-7-*>&tt« - 



(3) n-2 6 6 2 2 8 

[0004] Hiiiru-ryftAAT^aft^Ty 

A 7 * - S > if * L T IS ft _h V S ft t *— A B i - B M 

JO T^^*^-A;fc«-f3-«:38£U d ti bit %*&T >x 
X -7- a ii -t 3 - fc J: "9 0r 36 * ft <£> If ft t± * # 5 

thx$z> 0 

[0005] Bi 2iiM(f'7^k'-Aryft^ffl 
\*^izmMmmm<Dm&mx3bz> 0 m<p, aatii^i 

M<DT \s — T>7-rX-fo*)^ «^7yrt*fATR 
1-ATRn^LTI^o AAT 2 tei£{fftlJ<OT T 
>^^T*fc«9, ItWTyftiT-ATTi-ATTN?: 
tLTl/^ 0 RBFfiNi^Tyrtl^ATRi-A 

■fSSff ^ —^-7* — CHRr CHR K llft 

[0 0 0 6 J tf — J*~7 H 7RB F^lEI 1 3\Z7jk-f- 

— A l -MSr««W^3e^"TSo SB i tr.— A ( i = l - 
40 N) (0\%^ yi (nT c ) N^OT Vrtf T-^^lf 

ff^-^X! (nT c ) , ^7^— ^CO^^^SrW 

nT c ) (k = l— N) (1) 

[0 0 0 7] i^ff tf— A7t- 7TB Fli® 1 4 tr^-T 
«fc 5 Id, * i A^iS-^t-A^SttS^fSfl-?- ffifft:- 

k. i (k=l-N) tr»»t**>*rffi*aiBe*:l||LTN 

rv^^-^T-^A^-rsft-^xk (k = i - 

5^? N) ^^i-T^) 0 r<^»*. x k ll 



s 

Xk = W k , i • y i (2) 

[0 0 0 8] ^±£9, Sff t*"A7^-vRBF*C^ 

ric s tiz> -*iv*f- tr— a <t i£ff t*— a 7^-7tbf -eft 

■TS^ttiSfS tf-A!7;*— 7TB Fcom i A^aSm^ 
|^ATRrATR N ^^§|fj|fxi (nT c ) (i 

= l ~N) *H*L4v^«fcJ;9ltflL flktt* A/D 

«t5o Lj&>£SL SfS f-A7*- 7RBFI1M* 

-A7^-7RBFfj;(i)S£DM(:i: 9 45- tf — Acofft 
fyi (nT c ) £##>£o o^T% fl^jft U fc*«t® tr— 

-*§- 1 #«Hf-s§- £ cots ii^] &Ml±<d tf- A £>f§^ L T Ji 

1R Lfc tf — 1 t fc* J: 5 fcSS« «**ri8« 
t-i,7 t-^T b fwi i AM^f l:A^t5 0 :h 

f-ct ^ , M7l/-7yrtAAT2fj:Ii tf— A^fa 

©a- if (»»») ^rtnfcamflr**r»**i-«. 

[0 0 0 9] [§| 1 5 tttf— A:7*— ^(D»Jco#jTfc 5 . 
il^aco/^ h ^ — h y *;*tf>fflto8H (8 tf — A/^rt 
co»£0 % Hi 6tt:^h9— ^ hy 

f-ARSBti)So Hi 5te*3V*t\ TBF 

R, 1L-4 LJi^T^Sfc&fiSf^ATT 1 — ATT 
8 (#1~#8) «^oTV^ 0 :^iS(ft'-A7t 
— ^TB FfC&l^T. HYBttM^J^KiB-C, ffl 

a&^ACDfi^J; r> n/1 (=90°) 
*tt*r«Mfl»-C, SWmTfcnii (m*/8) 
t5t^t&5 0 fctiJf, M^y^KliiSHYBl: 
^lR^blf^AM^)^ U^dS^A, B-ctt* 

Wo 

[0010] HI 1 5 i:*3V^TA^^ 1 R^>bcOA^?{f 
fl^lt, ## l-#8C0T>'7 i -^*-T--C<O»*BJI* 
HUH"*. t^U »»ffl-Jr-^UO|Ml*ttjltaLT 
%X.So 1 -CttSic/8, #2Tfi6 7c/8, # 3"C 

\*7n/8 % #4Ttt8 7r/8, #5t?tt9jc/8, # 6 T*ttlO 



(4) #f»¥l 1 - 2 6 6 2 2 8 

6 

7t/8, #7tfttlljc/8, #8-ettl2 7t/8i:ft0, # 1 

fe#8*T\ it/8-fott«*SjItbTl&«S*t*. 

T\ Hi 5WA*«#***«*tt5*»-T-tt«3ft5*toS 

d sin0/l=AV/27r (3) 
mj^cOA^ftST- 1 R^6©AAwi^ AV=n/8"C*> 
70 d=A./2ti-S<b. sin0=l/8t ?S0 0 ^7.2° £ ft 

<9, El 1 6 CO 1 Rco^-f^^f — A^Jg^^^t^o X, A 

tf), sin0=7/8£7il9 0 ±=61° tftZo 
[001 1 ] 

[*fl^**UJ;5itSlli] »»a«^*5v>rt>, 
Axy rtcffffi-rs^^^^^Tto^ t* *9 J*<n 

[0 0 1 2] Hi 7teiL<9 tf— A^^-— ^ v^co^Srf? 
*3^*co^^^/waiSfB«fBOfl|j«H (4 e-^co» 
^) T'fcO, AATiliSdTU'-Tyft, ATRi- 
ATR^Tyrti^, RBFfiSff tf— A^^- — 
■7, ATTfi^ff T y/t, TRili»ift^*/K^ 
i^Sff ^ir^/^W, CHR i lllif t^Wf 

CHT i ttSR i *?tls**V<D?-*c*frTakteU 
"CfcSc H^LTVN/^V^sgffl ^"C^SfStf-A^ 

i^fflSBJ^KJtbixTV^o ft^^(fSCHR i tc:*5 
v>X, l i 4 fiffiSt«felH]B"C*>t), ^-r ^*/KcWi9 

fctJ^ii-^) tr— A i -tf—A4(Caa?ffi»^SSrJS-rtco > 
^cotf—ASr*^LTir 2*ca*ai"St>cO, 4(1 



7 

TK!9inErSK(9irjE8B, 6tt*ft^-*(7>ttBiJ«:fT 

##{fc»* 7ttQPSKitS!«w»*ir^seBi», s«c 

[0 0 13] rco^l§fi^^^/uffl5l-«tti«. ±9§ff 

tt. * ^i£«»^B'Cftv^ii^if<z>iif^»JBlc*5v^Tt 

[0014] 

a-C*>So 1 1 fiCDMA&iRXifiS* 1 2li»»iBt 

w«9 STTii« &iro 0 mm&mmi im*5^t, aa 

IfATRrATRN^l, A A T 2 f*£Hf »7 U 
-TVx^"Cifci9 , IS^ryrti^ATTi-AT 

DCi-SDC N ttffl«#K«L if trtr 5 « 

«|h]»-C*>£ 0 RBF|j:Ni(D7yTtIiF-ATRi- 
A T R N -C§:ff L fcff-^KlJ: *) If- A 7 * — ^ ^ 

^t6$fit'-A7t-v Y TBF^ftft-^ (mm* 

[0 0 15] CNTttfMPtt-e*>0, ±«lf(f^(7)t 

fctf), R S S(i®feife[H]SS. S E L 1 fi#*8A(Of ft 
^ff-^^il^i-^ir ^ s RD iteSffT*— *SS53'JgB 



(5) ^HWl 1-266228 

8 

mn. s e l 2«ai«fli*s:*j«i»cNT^feo»*^ 

Si? ^T*&>£ 0 7U-7yrtAATi, AAT 2 ^ 
(/#t-A7i-7RBF, TBFIi*Cftft^ 

[0016] ^P^T^i±«9SfHf-^o*iE{c:S<3v>T 
tf— J*?*— ^ ^y&ftteofrs ?tt>te\<^<D¥t> 

^-v^u^&v^T, #J»SPPCNTtt±«9S:fSf»#ds^rs 

« #S * < ft o it m& frh - ^B#r«1Sil b T t> _L «9 « 
^jRjtntf. T 9 fcf — J±7 3 — J? ^rtT^^ v ^ J: 5 
MSltSc AfrfHjK, i^fg tf — J*7 A — "V T B F 

»|fBCNTM:T0 t-A7^^m/^^lt 
<?0 ±0 SfS t*— J*Jj&\\ZfoZtzm{Bt*— 2*7*— 7TB F 
OA^ffi^i£{f A^U TW—J*?*-*^ 

LTi£<l lf-A7 ^ e T B F <7)#A^*£m;: 

[0 0 1 7] X, iS(Hlt^nMLTMt-^7t 
1) t LTSfS{St«*W l/n£il±l:t5c TOtT- 

^rbf ^ e>ta* stLS«as(^± sft tr— a<o 5 

^cm^ _h 0 Sff ^ K IS C 3?te«fi:{f # ffl ^ r s 

m*mffii,xB&&m&fttemmfrx$ z> 0 x, 

[0 0 18] ^fc, ^tb^ 1 2«JT-fi.L!9 Oi^ff 

50 Bm&w<Dfa_k&tefrz>ztfrxz2> 0 zcom&. 



9 

l^liH:^^^ T9£llp"p|t£[H]ffi£it5^<t 
[0019] 

[«W<B**<WK«] (A) SUM 

(a) mm&mm<DW!& 

^A^is^iaT^^ N Ei i tm-^^^m-n^H 

LTV^6 0 ft;*3, 0 2 Xte 1 ocOiHSfl^^^/^WB R 
S^/Ttt^2>^, SfffflJUlfiB 1 T-^LfcT L — T 
>TtAATiM§(ie-A7t-vRBF^It^ 
tl> wOSfS t-A7*- ^ffi^Bi— B 4 a s Ig|2<7>2?«; 
l)[»(:A*t5±}|:4otv^, X, iSAIMMttB 1 

So 

[0 0 2 0] S«6«(7>aiSfi^- + ^/U|fBBR SfcHSV* 

rs s 1-rs s 4«Sfi tr— uy*~ vrbf^ 

<b ttt^ ^tl^4 o<D± V) gfl| fcf — AB^B 4 *s A^l $ tt 

fflV^T#t*-ABl-B4{-i8ffiSfc^S^^ELT5^^£tfem 
f (I) Qfff) $rtH^|-rSo CNTfi5S«#J»SP'C*> 

tsfti, (2) ±ofi#^*«ifc*a-t-aja3a, (3) & 

— ^ l/?(D*l//*7fflmtek*&ft? Q SELllitU 

T, SDMtti8tt1ft«* (I. QfSf) ^A^^ttTf^ 
^^&^tT9{^^^^^> E C C JiffiSS £ fLfcSitf- 

[0021] BiasjsasDMtt/M n s/ hflr-9*«:4fttu 

U P jy NdftKjBKO/^ P * Mf ^W^ffiffi 

*T7cfc:Eli-fc<o-C*>5 0 CDMAl«l:fc^ttt, »ffi 



(6) 1 1-266228 
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T7L/-Aftt x 7 u — A -7* — ^^U£r I , Q 

I, Q(7) 2 t' ^ h t* i ow^y#';u^?fM dOv^ 
AK^ttI-Q**3pffi-C*K-*-S I+jQ= (I 2 +Q 2 ) 1/2 exp(j 

T-t^ff -g-^fira^^ K^PACT (H4#I) tfSfrjWx 

LTSffx-^O" 1" , " 0" rtbtcj: 

[0 0 2 2] SDf2i£{fg|5-Cfc9 x ECAttSlfix — * 
lr^7-fTIE^^*mP^SK^friE^{t:Sl5, MOD 
[iSlff-^^tltS^, ssMliftSft^v 

NTA»6WJB*^!S6oTlt1R«BI*S SMi <9 fcti^-TS 
Mfff^fff-^7^-vTBF (0 1 #fft) 
-f*L^<7)A^«S^^A^i-5fc^^S>S 0 AMPtt^ 
(o>l) OT^-CfcS, 
[0 0 2 3] (b) »f[s 

^^J^i:fcaSccoA^5ffl J f-^{lx.Tv^^ 0 i-fttofe, 31 
ffif i A;rtS^KA*mtf, ilfT r>7 
tAAT2fiS i A^MI^lcftCfcif— 

dS^-^iUffff-^-^A^i-^fi, gfiru-ryrtAT 

[0 0 2 4] W±«t «9 , SMCNTIt tU^^SE 
L2«rM«ILt, (1) T*9 \f—J*-7*>-% ^y&fffto 

mmz-tzm&i*. i/n (B-ef4n« 

4) ^OnM Lraiff tT— A^^— ^TB F^0#A^3 

»ttfS*<oa5fgfS#**S:o/n (o>D K 
L, ^ffff-^m^^^:#<i-n^e^p R pW^^±-c# 

T *9 <aea!p B plC#<&T-r£^T 0 ^^ff m^&£>3Sg 
5^7 ^^^/^O^^^ti^-r^^^. «*ii*0#fcfi«iJB8 



11 

[ 0 0 2 5] £k±X9. 1««1»»CNTI1 ± «9 g« 

^SELl, SEL2HAW5o d *L Id J; «9 -fe u * 
* S E L 1 tt«***<ai»i^{S^fc»« U S« -r- 

u-7yftATT2J:^Mt6o SIRfky««B 

>- a / 4 COT y/AM P Lt 4 #® LTi£{f \f—J* 
7t-7TBF^AMfCAM6„ wtOJgm, ± 

[0 0 2 6] ( c ) iSftfRtfftJglS 

Cc-i) mnmmn<Dm i (Dmmm 

B5aSM«J«itt0!)flSi^fllAB-?*>Q, CNTtt»« 

ic^v^r, P C l ~P c 4 fii£#;lfclH]EgR S S l — R S 
S 4 J: *9 m*i-«SBtt»«*Ott*«:tt-*i-4«*W-Ji 

^Lttl/^SELl, SEL21lA^t§t^ 
«Atf— Aifejfett, USDfi_h«9S««^-36SEff^BBW 

[ 0 0 2 7] ±E«PWTstt«c«^W:»»»*satr-A 
[see] SiSUT^JiOff #^«|^o7t»'&tc:T , 9 tf— 

v [km/h] "C»«iLfc»*^iy3|l5^*36JflFSJSHAO 

[«] ^kts^Ts [sec] ttjksc-e-^it&na. 

Ts=3. 6r k A 0 /180v 

It, v=80km/h, r=50m, A0=3gW^ x Ts=118m 
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fci»»»<Ba«, KttJB^&^ENI. »ttJbrfijfcJ:»3Se 
[0 0 2 8 ] i£#:f!fc[H)S§R S S 1 ~R S S 4 7^6 

»*ffWSR p c l - P c 4 fdijStefcK: j: 19 1# btift I If 

# (In-Phase fg-S§-) / Qfg-^ (Quadrature {f^-)^A^ 
t6, I, Qff-^^I-QlS^ I l I ®r^I£"r^<tI+jQ=(I 2 
+Q 2 ) 1/2 exp(j0)<h#5 o t£oT, ^m^ftHSB P C 1 
- P C 4 HlffgiSM P T* (I+jQ) t^(Dmm^ (I-jQ) 

^c^t^t *9®^(i 2 +Q 2 )Srif^u, 
(iett«flr#) o«**sBf«i»iinT s ai»«it»s 

SSflffnEffiECC (i2#i) K*3tt5K !9 8iaj*asR 

[0 0 2 9] (c-2) S^*U»$PO^2(O^i£0iJ 
20 E6fi38«*J»«B^^2<o«fi8;|g-cfci9, CNTlilR 
SOTSB, SELltttH^W. I^SJWCNT 
tC^o^T, CR 1 ~C R 4 f±i2t£1ft[H]&R S S 1 —R S 

s 4 1 *> m^rsa!J£iR«*^*tba^>r n y hm^- 

ffiB8«*ffl5, CRMAXtt*fcffiZffiM«*#*#fttr 
-A (iS!St»«*) ^ITtl/^SELl, SE 
L 2KA;fc1-5**ffiBllf — ^*3£fflS, USDteJiO^: 

[0 0 3 0] TU-TyTt^r^tlj:, Sft tf — ^ 

5o ^r^-C, *fflB8*W«flJCR l ~CR4*i, s<*f*iy 
40 htttHSfJP LETSif^ y h^y^;l/(I' +jQ' ) *■ 

■C»JMS*«>|ft»||[«r«J|[L, ¥*&«Ih1KAVR-C5|Z*& 
{ki-^ 0 J^.Ji{^i:«9, ffi«»lf«CRl-CR4liffiS 
tSMm^l^ftS Ltf^ffiit-Aft^CRMAXC 
A^-f5 0 i^^t^^ft^CRMAXIift^tl 
2ffiH«*^aStt1R«#S:*«UT-feUi^^SE 1, S 

50 ^d5*^<obr-Att, a»f^tfi*^*^ Ml 
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[0031] (b) m2mmm 

[0 0 3 2] ( a ) ^»}^ 

ftiftiL fflftftXft. AD**tt4f«:fT5SflHB, 2 3 

tt*S:lti-i»lt«tt, 2 4fi§:lfr-^^QPSKiSi 
^£«IMIS-Cfc3 0 X, 2&«S»::*3l*-C\ 2 5|j:f-^ 
7^ (H5#M) (Oiil^D^ hflr»*r»A+ 
*#]»*?? 5 o > hfS#a6fffWJ»», 2 6 tt/<W p 

s<4 a y hfS#S:*4i-«^ P y M§#*£», 2 7 

»3&»feffl*.i-sas«^-^ *q p s k sen-*- satin** 

[0 0 3 3] (b) BbfN 

1 2 fignftSJfe^ 1 1 tiifs * (=3^^ 

T-^Sf^«i^^ott, /<>f p y hflHHSfllM 
ttSi&Ai 1 toUt'** p >y Mi*fcJ: !9_b(9g«fflHHr 

mmm^m 1 1 ia«M»»cNTi ltei 6 

&LX\,^Z>i><Dt^Z> 0 EA±J:9, iJHIJ&Ai 1 f*Jb 

Sot, mmmi&mi ik*5^t, mm^-j±-7* r * 

[0 0 3 4] (c) Si O>£»0) 

(1) »im 2<D&w&m*%ith-tz>mm j £>'*)~-3 2 
«r»*tfcjft, (2) ^-^asfflrflnhtttt^ftofcw, ** 



(8) ^fl¥l 1 - 2 6 6 2 2 8 
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p y h«#aS««M»» 2 5 fts&lbttAfaS Ct^ p y 

p hflr4r%flr««tt2 5 r±, p * mi 

5 <, ^©J;5l-8iai2^>fps/h 

[ 0 0 3 5 ] (d) 9S2<oa?Jg0lJ 
H9tt*2*lS0ywgiJio*»«'C*)O, El 7 
W— SS^^ttlB]— «F#*:WLTV^So (l) 
«Hgl3 2 4<^tH^fi((w0iJx.tfCRCSS«9 Sr«ttJi-5K«9 
*ffltt3 3*Kttfc/SU (2) K0ttiti8S3 3^&M9M 
HJ**>*v^«:IS9*fflia**r^py N{I#i£{IW]»tt 
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